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Influence of a health technology assessment on the use of pediatric cochlear
implantation in Kazakhstan
Abstract
2018 Fellowship of Postgraduate Medicine Objective: To evaluate the influence of a health technology
assessment (HTA) on pediatric cochlear implantation (CI) in Kazakhstan and to provide a further
perspective on the use of the technology in that country. Ideally, children should be implanted as young as
possible, have adequate rehabilitation, and be integrated into the regular school system. Methods:
Administrative data for 2013-2016 relevant to pediatric CI in Kazakhstan were obtained from the Ministry
of Health and from a survey of authorities in the 16 regions of the country. The data were compared with
those for 2007-2012 used in preparation of the HTA report. Results: Funding continued to be available
only for unilateral CI, a clinical protocol for the procedure was finalized and availability of equipment for
audiological screening had improved considerably. In Kazakhstan the proportion of children over 5 years
old at implantation had decreased by 65%, while that for children less than 2 years old had increased from
12 to 35%. Rehabilitation of children post-implantation was limited by the small numbers of suitable
specialists. There was an increase in numbers of children enrolled in schools for those with moderate or
profound hearing impairment. The number of children educated in standard schools remains low.
Conclusion: The HTA made a useful contribution to the development of cochlear implantation services in
Kazakhstan. The shortage of specialists for provision of rehabilitation and the limited placement of
implanted children in general schools are matters for government decision - makers to consider.
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Abstract
Objective: To evaluate the influence of a health technology assessment on pediatric cochlear
implantation (CI) in the Republic of Kazakhstan and to provide a further perspective on the use of the
technology in that country.
Methods: Administrative data for 2013 – 2016 relevant to pediatric CI in Kazakhstan were
obtained from the Ministry of Health and from a survey of authorities in the 16 regions of the country.
The data were compared with those for 2007 – 2012 used in preparation of the health technology
assessment report.
Results: Funding continued to be available only for unilateral CI, a clinical protocol for the
procedure was finalized and availability of equipment for audiological screening had improved
considerably. Ideally, children should be implanted as young as possible, have adequate rehabilitation,
and integrated into the regular school system. In Kazakhstan the proportion of children over 5 years
old at implantation had decreased by 65 percent, while that for children less than 2 years old had
increased from 12 to 35 percent. Rehabilitation of children post-implantation was limited by the small
numbers of suitable specialists. There was an increase in numbers of children enrolled in schools for
those with moderate or profound hearing impairment. The number of children educated in standard
schools remains low..

Conclusion: The health technology assessment made a useful contribution to the development
of cochlear implantation services in Kazakhstan. The shortage of specialists for provision of
rehabilitation and the limited placement of implanted children in general schools are matters for
government decision – makers to consider.
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INTRODUCTION
Cochlear implantation (CI) is the standard for treatment of children with sensorineural hearing
loss which occurs when there is damage to the hair cells in the inner ear or to the nerve pathways that
lead from the inner ear to the brain. Sensorineural hearing loss is permanent and both decreases the
ability to hear weak sounds, and the understanding and perception of speech. CI provides such children
with the sensation of hearing and improves their speech development, perception, production and
spoken language development (1). The effective use of CI in children is associated with identification
of candidates for implantation through audiological screening, and extended rehabilitation following
the procedure. Early screening and intervention are recommended (2,3), and implantation has been
performed on children who are less than 12 months old (4, 5, 6,).
In the Republic of Kazakhstan, a program on cochlear implantation was started in 2007. The
State Benefit Package, which provides free medical assistance for Kazakhstan citizens, covered only
unilateral CI. Bilateral CI could be done if requested, but the patient would have to pay additional
expenses incurred due to the second implant. The Ministry of Health of the Republic of Kazakhstan
(MoH) had been asked whether bilateral CI in children should also be covered under the State Benefit
Package. To help address this issue, in 2012, a health technology assessment (HTA) report for the
MoH provided advice on the effectiveness of uni- and bilateral CI in children and issues associated
with the provision of CI in Kazakhstan. These included the availability of audiological screening and
rehabilitation services, ages of implantation since introduction of the program, the need for standard
protocols, and the education of children who had received an implant. (7,8).

The assessment

considered relevant literature for the period 2002–2012, and administrative data on hearing loss in
children and the use of CI in Kazakhstan that were obtained from the MoH. Details of schooling
arrangements for the children who had received implants were obtained from the hospitals that
performed the surgery.

The assessment found that there was no consensus on the status of bilateral CI in children. The
quality of the available studies was poor and there was little information on longer- term outcomes. No
conclusions could be drawn regarding later incremental improvements to speech perception, learning,
and quality of life. (4, 8). A cost analysis found that the per patient cost in Kazakhstan for unilateral
implantation was the equivalent of $US 14,030 and an additional $US 13,130 for simultaneous
bilateral implantation.

In Kazakhstan, there was limited availability of audiology equipment to

provide timely screening, which led to the loss of early identification of children with hearing
impairment. In addition, CI was undertaken at later ages than were now accepted in international
practice. During discussion with clinical experts during preparation of the report it became apparent
4

that in Kazakhstan there were many differences between centres in their approaches to audiological
screening, implantation and rehabilitation. In general, there was a lack of common standards, in part
due to differences in the availability of trained audiologists and speech therapists and of appropriate
equipment. Only small numbers of children with implants (38 of 460) attended general education
schools (7,8).
The HTA report concluded that there appeared to be other priorities for improving services for
children with profound hearing impairment than supporting bilateral implantation.

It suggested

expanding the coverage of screening services, providing early implantation, and improving
rehabilitation services to increase the participation of children with implants in the general school
system. Bilateral CI might be an option for the future as further evidence became available and the
implantation services in Kazakhstan matured (8). Development of protocols of clinical practice for CI
would serve as the basis for a unified approach with better communication and optimization of
resources for all organizations involved in this area (7,8). These include centres providing screening,
surgical and rehabilitation services, different government ministries with involvement in the CI
program, schools, and non-government organizations founded by parents of children with CI. Lack of
uniform protocols can lead to a fragmented process in which it is easy to lose track of patients who
need a CI and of those who have been implanted.
The HTA report was accepted by the MoH which decided not to support the provision of
bilateral CI. A major consideration would have been the need to improve existing CI and associated
services as a priority before committing resources to new technology. The uncertain clinical
effectiveness of bilateral CI may also have been a factor (8).

Action was to be taken to procure equipment for the early detection of children with
sensorineural hearing loss, and to strengthen rehabilitation services after CI. A centre within the MoH
started to coordinate work on the development of protocols on CI in conjunction with clinical experts
and other health professionals (8).
The purpose of the study reported here was to assess the further influence of the health
technology assessment report on and to provide an update on use of CI in the Republic of Kazakhstan
for children with sensorineural hearing loss.
METHODS
Advice on the status of support for pediatric CI through the State Benefit Package was obtained
from the MoH.

Progress in the preparation at a national level of a protocol for children with

sensorineural hearing loss was checked with the Republican Center for Health Development.
Administrative data and decisions from 2013 to 2016 relevant to performance of CI for children
in Kazakhstan were obtained from through a survey of health authorities in the 16 regions of the
5

country. The request for information and survey forms were sent through the MoH, which oversees
the regions. Information was requested on numbers of children who had received CI; availability of
equipment for audiological screening in medical organizations and health centres; numbers of
audiologists and speech therapists in the region; types of schooling received by children with CI; and
numbers of children with hearing loss who were identified through audiological screening.

RESULTS
Responses had continued to several recommendations made in the 2013 report following its
release.. Funding through the State Benefit Package was still available only for unilateral cochlear
implantation and not for bilateral procedures. The clinical protocol for CI was finalized by the
Republican Center in December 2014 (9), made available to stakeholders by website, and disseminated
to all regional specialists. The clinical protocol is approved at the level of the MoH and all medical
assistance activities should meet its requirements. The protocol included a list of basic and additional
diagnostic measures, the purpose of the procedure, indications and contraindications, , requirements
for the patient's preparation for surgery, the operative procedure and indicators of the effectiveness and
safety of diagnostic and treatment methods.
Audiological screening is used to identify patients with hearing loss (in newborns it is carried out
in the maternity ward). Equipment required includes otoacoustic emissions and auditory brainstem
response technologies (10). Availability of equipment for audiological screening for period was
improved considerably from 2012 to 2017 following provision of funding for purchase by local health
departments. Information obtained from the regions indicated that in 13 all relevant medical
organizations were suitably equipped to provide audiological screening. The proportions of equipped
medical organizations in two regions were 91 percent and 72 percent. The other region indicated that
its organization was equipped but did not clarify whether fully or not. In comparison, the 2012 report
found that only 29 percent of medical organizations had audiology equipment. (7).
Numbers of children diagnosed with neurosensorial deafness from 2012 to 2017 are shown in
Table 1. A majority (58 percent) had bilateral hearing impairment. Those identified through screening
included children who were less than one year old, but most (74 percent) were in older age groups
between 5 and 18.
The number of implantations per year from 2013 to 2016 was of the same order as that
performed previously, with a small decrease (142 per year compared to 159 per year. As shown in
Table 2 there had been substantial changes from previous years in the age of implantation. The
proportion of children over 5 years old at implantation had decreased by 65 percent. More than a third
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of the children were less than 2 years old at implantation, an increase from 12 percent between 2007
and 2012.
Developments for rehabilitation of children post-implantation have been limited, in part, because
of small number of suitable specialists. Information was available from 13 of the 16 regions. In 12 of
these there were 19 audiologists and 34 speech therapists, with varying work experience and few with
graduate qualifications (Table 3). The other region did not have such specialists. Those are limited
resources, given the realities for provision of a routine service when absence due to leave and other
commitments are taken into account. This shortage of health professionals seems applicable
throughout the country, though there may also be additional difficulties in recruitment for rural
locations. These data do not include specialists from private clinics, who may be available for such
work in some regions. Parents who do not want to wait for free medical care can get services in
private clinics, but this is rarely practiced.
There have been some changes in provision of education to children with cochlear implants.
Information on schooling was available for 460 of 664 children with implants for the 2012 report and
for 748 in the 2016 survey. The proportions of children in different types of schooling are shown in
Table 4. The number of children educated in standard schools remains very low, and the proportion
had decreased since 2012. The proportion educated at home had also decreased, while there had been
a substantial increase in numbers of children who were enrolled in schools or kindergartens for those
with moderate or profound hearing impairment. This indicates the further availability of specialized
educational organizations for children with CI.
DISCUSSION
The information from this study gives indications of the influence of advice from the 2012 HTA
report, and of developments in the provision of CI services to children in Kazakhstan.
There is a progression of possible influence of health technology assessment, from the increased
knowledge and awareness at the decision-maker level, to changes in policy and healthcare delivery,
and then to changes in patient outcomes. (11). The HTA report had some influence on the first two of
these through advising decision-makers about CI and on audiology services in Kazakhstan. This advice
was reflected in the continuation of funding only for unilateral CI, increased availability of equipment
for audiological screening, and the development of a practice protocol. The report may also have
contributed to the reduction in the age of implantation for children with sensorineural hearing loss,
though that would probably also have been influenced through discussion by clinical and other
decision-makers. Changes to health care and improved health are dependent on the actions of many
individuals and organizations (11).
Other findings from the study indicate the desirability of further consideration of arrangements
for providing CI to children in Kazakhstan. With the wider availability of audiological screening
7

equipment, many children with sensorineural hearing loss were identified from 2013 to 2016. The
large majority were over five years old, raising further issues for decision - makers. How should this
‘backlog’ of older candidates for CI be managed? Should priority for CI still be given to children in
younger age groups? Recent work in the USA on the achievements of 83 older children in the years
following implantation found that some children who received cochlear implants between the ages of 2
and 4 years had the capacity to approximate the language and reading skills of their earlier-implanted
peers (13). This suggested that additional factors may moderate the influence of age at implantation on
outcomes over time. It is worthwhile to think about providing specialists who will deal with children
after CI in order to further such achievements.
The 2012 report may have contributed to decisions on the changes in numbers of children in
special schooling and those being schooled at home, but there would have been other factors. It had no
obvious influence on the availability of audiological specialists in different regions, which remains a
problem that may require the attention of decision - makers in more than one government organization.
Increasing the proportion of implanted children who attend general schools will be a longerterm task, beyond the scope of a single assessment. Strengthening the monitoring of children in
educational activities would require involvement of the Ministry of Education, which has
responsibility for educational organizations, as well as the MoH. In the State program “Densaulyk” for
2016-2019, which covers legislative and administrative arrangements, the first priority area is to
strengthen public health and intersectoral cooperation (12).
Our study had some limitations, being based mainly on administrative data with little
opportunity for input from decision-makers on how services were provided. Some regions were
unable to provide complete data, and information on audiologists and speech therapists who work in
private clinics was not available.

Further monitoring and evaluation of pediatric CI and associated

services is necessary. It would also be useful for governmental and clinical decision - makers in
Kazakhstan to be kept informed of any further evidence on the effectiveness of bilateral CI in children.
CONCLUSION
The 2013 HTA report provided advice on pediatric CI that was helpful to decision makers.
Presented recommendations of the report allowed improvements in audiological screening and
lowering the age of implantation, and also initiated the development of a clinical protocol, which
standardizes the process. The changes in policy had potentially beneficial impacts on the population of
hearing impaired children in Kazakhstan. Further efforts are needed to address requirements for
rehabilitation and placement of children with implants in standard schools.
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Table 1. Numbers of children diagnosed with sensorineural deafness
Year
Unilateral
<1

1-4

5-18

year

years

years

2013

39

63

2014

46

2015
2016

totals

Bilateral
<1

1-4

5-18

Total

year

years

years

Total

303

405

81

130

449

660

1065

104

861

1011

89

173

611

873

1884

52

162

476

690

96

180

634

910

1600

20

84

390

494

78

190

884

1152

1646

:.
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Table 2: Numbers, by age, of children receiving CI in Kazakhstan
Age, years

0-1

1-2

2-3

3-4

4-5

>5

n

%

n

%

n

%

n

%

n

%

n

%

2007 – 2012

26

4

52

8

76

12

96

15

76

12

306

48

2013 – 2016

62

11

136

24

85

15

97

17

91

16

97

17
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Table 3: Numbers of specialist staff available in 12 regions
Work experience
1-5

6-10

11-15

Up to 15

years

years

years

years

Have a
scientific
degree

Audiologists

7

5

3

4

5

Speech therapists

10

3

3

18

1
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Table 4: Types of schooling for children with cochlear implants
Numbers of children by type of
schooling
Year of implantation

1

2

3

4

Total

2007-2012

38

90

65

267

460

percent of total

8

20

14

58

2013-2016

27

119

29

573

percent of total

4

16

4

77

748

1. General schooling
2. Speech school/kindergarten
3. Home schooling
4. School/kindergarten for children with moderate or profound hearing impairment
Note: Speech schools have groups for children with speech development disorders
and separate groups for children with CI
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